Introduction
T he useful concept o f achieving stereoselective syntheses o f 1 ,2 -cw-glycosides by reacting certain o rg an o b o ro n protected glycosyl brom ides with O -nucleophiles [2] has been applied an d show n to be effective for the p reparations o f various /?-D -m annofuranosides [3, 4] and a /ß -D -m annofuranosyl-/?-D -m annofuranosides [5] .
In an extension o f th a t work to pyranoses, the O -phenylboranediylation o f D -ribose [6 ] has been used to achieve an efficient synthesis o f 3-O-acetvl-2,4-0-phenylboranediyl-/?-D -ribopyranosyl b ro m ide (5) . The p rep aratio n o f this crystalline halogenose and its highly stereoselective glycosyla tions to give methyl and phenyl a -D -rib o p y ra n o sides 7 a and 7 b are described below.
Results and Discussion
C onden satio n o f D -ribose (1) w ith triphenylboroxin in benzene in the m olar ratio 3 :2 gives a m ixture consisting o f 65% 1,2:3,4-di-O -phenylboranediyl-a-D -rib o p y ran o se (2) a n d ca. Likewise, glycosylation o f 5 w ith an equim olar am o u n t o f sodium phenoxide is also exotherm ic at room tem perature and pure phenyl 3-0-acetyl-2,4-O -phenylboranediyl-a-D -ribopyranoside (6 b), is isolated in 8 8 % yield after recrystallization.
The ex trao rd in ary high stereoselectivities found in these reactions are possibly due to the fo rm ation o f labile b o rate interm ediates w hich react sm o o th ly w ith inversion at the anom eric centre as show n below.
Both 6 a and 6 b are easily d eboronated with propane-1,3-diol an d then deacetylated with m ethanol/sodium m ethoxide giving the pure m eth yl and phenyl a-D -ribopyranosides 7 a and 7 b, re spectively. 7 a is initially isolated as a colourless viscous sirup after vacuum distillation, but it crys tallizes on standing after several weeks. Crystalline 7b w ith m .p. 121 °C is obtained after crystalliza tion from acetone. T he high purities o f 7 a and 7 b were confirm ed by G C after converting them to the tri-O -acetates 8 a and 8 b.
T he 'H and 13C N M R data for 2 -8 b are listed in Tables 1 and II [10, 11] . The first sam ples o f pure 8a could only be isolated after colum n c h ro m ato g ra phy [11] . Phenyl a-D -ribopyranoside 7b has n ot been described previously and 8 b has only been obtain ed as the m inor constituent in a m ixture o f the anom ers form ed by condensation o f tetra-0-acetyl-/?-D -ribopyranose with phenol in the presence o f tin tetrachloride [1 2 ].
H ence, it is a p p a re n t that the easily prepared 5 is a very useful interm ediate for the stereoselective prep aratio n s of m ethyl and phenyl a-D -ribopyranoside 7 a and 7 b. 5 has also been used for p re p a r ing som e a-D -ribopyranosyl disaccharides in good yields w ith equally high stereoselectivities [13] .
Experimental
All experim ents were carried o ut in dry deoxy genated solvents u n d er an atm osphere o f argon. -The G C analyses were carried o u t w ith a Siemens Sichrom at 1 using glass capillary colum ns coated w ith m ethyl silicone stationary phases such as OV 101. Colum n lengths 2 0 -2 5 m. T em perature 6 0 -3 0 0 °C. Pure carrier gas (H elium ) was dried by passing th ro u g h molecular-sieves. H eating rates 8 C /m in, He 0 .8 -1 .5 bar. The m ass spectra were obtained with a V arian C H -5 spectrom eter at 70 eV. O ptical rotations were m easured using a Perkin-E lm er Polarim eter 241. The C, H, B a n a lyses were carried o u t by D ornis and K olbe, M ülheim an der R uhr. T riphenylboroxin was o b tained from com m erical phenylboronic acid (Heyl and C o., Berlin) by adding toluene and distilling o ff the toluene/w ater-azeotrope.
1,3-Di-O-acetyl-2,4-O-phenylbor anediyl-ß-D-ribopvranose (4)
T riphenylboroxin (27.6 g, 8 8 m m ol) is added to a stirred suspension o f 1 (20 g, 133 m m ol) in b e n zene (150 ml) and the benzene/w ater azeo trope is distilled off. The rem aining solvent is rem oved in vacuo (0.1 torr) to leave 42.9 g (100% ) co n taining -65% 2 and 35% 3. 1 (20 g, 133 m m ol) is then added to this residue and the m ixture is dissolved in pyridine (100 ml) by heating to 30 C. A fter cooling to room tem perature, acetic anhydride ( 1 0 0 ml) is added dropw ise to the stirred solution at such a rate (~3 h) th a t the flask tem p eratu re does not exceed 40 C. A fter 4 h, the volatile co m p onents are rem oved in vacuo ( 1 0~3 to rr) leaving 87.2 g (102% ) semi-solid residue to w hich diethyl ether ( 
-0 -A cetyl-2,■ 4-O-pheny lboranediyl-ß-D-ribopyranosyl bromide (5)
A 
M eth yl a-D-ribopyranoside (7 a)
6 a (3 g, 10.3 m m ol) is dissolved in acetone (20 ml) and propane-1,3-diol (2 ml) is added to the solution. T he m ixture is concentrated in vacuo ( 1 0 ' 3 to rr) and the residue is treated w ith acetone (20 ml) and propane-1,3-diol (1m l). C on cen tra tion o f the m ixture gives pale yellow, highly vis cous, boron-free residue, to which m ethanol 
Phenyl a-D-ribopyranoside (7 b)
Propane-1,3-diol (15 ml) and m ethanol (30 ml) are added to 6b (2.1 g, 5.9 m m ol) and all the vola tile com ponents are rem oved in vacuo ( 1 0~3 torr). Pentane (20 ml) is added to the pale yellow, highlyviscous residue w hich solidifies after 1 
Phenyl 2 ,3 ,4-tri-O-acetyl-a-D-ribopyranoside (8 b)
Pyridine (5 ml) and acetic anhydride (5 ml) are added to 7b (0.7 g, 3.1 m m ol) and the stirred m ix ture is heated to 50 °C (bath tem perature) for 2 h. The volatile com ponents are rem oved in vacuo ( 1 0 -3 to rr) and the residue is treated with ethanol (4* 10 ml) and diethyl ether (2 x 1 0 ml) and con centrated in vacuo ( 1 0 -3 to rr) each time to give 8b (1.05 g, 96% ) o f 98% purity (G C ) as a highly vis cous residue, 
